In a recent publication, a new unified theory of spectral line shapes was derived, which allowed for the variation of the electric dipole moment with perturber positions. The present author put the ( ) g s term derived from the theory into a computable form, and constructed spectral line shapes from which line-core HWHM's ( ) w s ′ were measured. These w 's were compared with experimental Fabry-Perot-interferometric results. Typically, for 2
INTRODUCTION
In the continual development of spectral line-shape theory, one of the most important outputs of a theory is the derivation of the ( ) g s term, defined in the Discussions subsection 6.3, because from it the line shape can be computed and the HWHM( w ) can be measured and tested experimentally with spectrophotometric or interferometric techniques. Typical derivations of the ( ) g s term are as follows: Baranger [1] derived two quantum-mechanical (QM) ( ) g s terms, one Eq.(31) [1] for the impact approximation and one Eq.(29) [1] for the non-impact approximation; Allard and Kielkopf [2] derived two semiclassical (SC) ( ) g s terms, two Eqs.(56,57) [2] for the impact approximation and one Eq.(55) [2] for the non-impact approximation; Szudy and Baylis [3] presented a ( ) g s term Eq.(2.15) [3] for their unified theory; very recently, Allard et al . [4] published a comprehensive derivation of the ( ) g s term Eq. (121) [4] for their unified theory of line shapes, in which the electric dipole moment varies with the position of the perturbers (see Theory Section for details of the theory). An example of the application of this unified theory is by Allard et al . [5] who studied the 3 3 (3 ) (2 ) He S He P − line.
Kreye and Kreye/Kielkopf [6] [7] [8] [9] have used the ( ) g s terms to compute spectral-line shapes for the line core; and from them have measured the w 's and the shifts d 's of the 5802 Å line for the Ar-perturber/K-radiator system at temperatures (T's) equal to 400, 800 and 1000 K. They computed and discussed ( ) ( ) log w vs log P − − and ( ) ( ) log w vs log n − − curves for two pseudo-potential . P and n are the perturber pressure and density, respectively.
In the present paper, Kreye extends the previous studies [6] [7] [8] [9] as follows:(1) the g(s) term from the newly derived unified theory of spectral line shapes Eq.(121) [4] is put into a computable form and the w 's are measured from the computed line shapes for the line core;(2) a computed nonimpact-approximation
curve is compared with an earlier impact-approximation curve in [8] ; (3) curves for the unified theory are studied at T=400 and 1000 K and compared with those from non-impact-approximation theory; (5) a question had been brought up in the previous paper [9] , which shows in Fig. (2) an alternate method for plotting that avoids these slope discontinuities, as demonstrated in Fig. (3) and in Conclusions 5.1.
THEORY

Impact-approximation and Non-impact-approximation Theories
In the present paper, the SC impact-approximation Eqs.(56,57) [2] and the non-impact-approximation Eq.(55) [2] are used in computing ( ) ( ) log w vs log P − − curve.
Unified Theory
Theoretical calculations and experimental evidence show that the electric dipole transition moment is not constant [10] . Allard et al . [4] derived a unified theory of spectral line shapes to take into account the dependence of the electric dipole moment upon the position of the perturbers. The details of the complete derivation are given in [4] .
The important ( ) g s term in the unified theory is given in Eq.(121) [4] . It is renumbered here as Eq.(1) and includes several minor changes: only one transition is considered and the first factor on the right of Eq.(121) [4] is taken as unity. 
Thus, the desired computed w 's can now be obtained from measurements made on these line shapes, and these computed values of w can be put into the curves as shown in the Results Section.
COMPUTATIONAL DETAILS
Integration of Eq.(4)
The integration of the Schroedinger Eq. (4) 
Expansion of Pseudo-potentials
The pseudo-potentials were expanded into 2750 elements employing a standard Spline techniqe;
Plotting of ( ) ( ) log w vs log P − − curves
For a given value of P and of T, the value of w was measured from the computed line shape, ( ) F ω Eq.(6). The resulting w′ s for different P's were plotted as ( ) ( ) log w vs log P − − curves. This type of a plot was used because it is linear in the case of the impact-approximation Eqs.(56,57) [2] , thus allowing the slope to be easily measured and characterized;
Choice of max l
The choices of max l = 160 and 105 are for T=1000 and 400 K, respectively;
Choice of max s at T=400 K
For the computations of ( ) log w at T=400 K, we used the following procedure: the value of max s at T=400 K is such that w at T=400 K equals w at T=1000 K+0.25 1 cm − . This procedure is based on the results in [8] , where Fig. (2) [8] established that the difference between w at T=400 K and w at T=1000 K was ≈ This procedure is based on the results of [9] , where the slope of the non-impact-approximation curve is ( ) / ( ) dlog w dlog P ≈ 0.5 and the slope of the impactapproximation curve is ( ) / ( ) dlog w dlog P ≈ 1.0.
RESULTS
Pseudo-potential Descriptions
Figs (1 and 2) show the pseudo-potentials, The experimental results were reported in [6] in which measurements were made by the author on a pressurescanned Fabry-Perot interferometer described by Kreye and Roesler [12] . Fig. (4) [6] shows experimental values of / width n in the square-symbol line as a function of T. 55) [2] and the dashed line corresponds to the impact-approximation Eqs.(56,57) [2] . As expected, the impactapproximation line is linear, whereas the non-impact-approximation line approaches a constant slope at P= [4] . It steadily increases at P= 6 10 torr. The solid line corresponds to the non-impact-approximation Eq.(55) [2] , and it begins to approach a constant slope.
At P= 6 10 torr, the ratio of the unified-theory value of w to the non-impact-approximation-theory value is 1.12. Both lines correspond to 2 V ∆ at T=1000 K. 
. compt w values
The computed results for T=1000 K are based on analyses of spectral-line shapes for the unified theory and for the non-impact-approximation theory.
(b1) T=400 K non-impact approx.: allard10 NN(55) The slope discontinuities in the ( ) ( ) log w vs log P − − curves in Fig. (2) [9] are a result of using two theories: the impact-approximation theory for small log(P) and the nonimpact-approximation theory for large log(P). For each theory, there is a unique linear ( ) ( ) log w vs log P − − line, as demonstrated in the two intersecting straight lines for each of the three temperature-plots in Fig. (2) [9] . In Fig. (3) in the present paper, there is only one plot for T=1000 K. However, the solid-line curve exhibits no slope discontinuity; this is a result of using the non-impact-approximation theory for the whole log(P) range. (1), since it is identical, in content, with the 
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